Introduction
============

Nutrition encompasses processes leading to and involved with the utilization of nutrients for growth, development, maintenance and activity. Therefore, good nutrition is the cornerstone for survival, health and development of current and succeeding generations. Well-nourished women face fewer risks during pregnancy and childbirth, and their children set off on firmer developmental paths, both physically and mentally. Recently, findings have showed that malnutrition is increasing in developing countries; and that women in the reproductive age group are the most vulnerable to malnutrition \[[@B1]-[@B3]\], due to poor feeding practices, low dietary intakes, inequitable distribution of food within the household and dietary taboos. The high prevalence of malnutrition in these countries is attributed to the present economic crisis and the adjustments being undertaken by many of these developing countries, Nigeria inclusive \[[@B4],[@B5]\]. In developing countries, several studies have reported that the real income of a household is indeed an important determinant of its access to food which, in turn, is a major determinant of child and maternal nutritional wellbeing \[[@B6],[@B7]\]. Epidemiological studies have reported on the relationship between diet and poverty; and the report established that the purchasing power of a family dictates the level of household food security and types of diets that are ultimately consumed by household members \[[@B8],[@B9]\].

Infant and young children feeding are the cornerstone of care for childhood growth and cognitive development. The period of infancy is the most important stage in the developmental process of human life. During this period, growth is very rapid and demands of the body for nutrients are comparatively higher than any other period of life. The growing child therefore needs all the essential nutrients for growth and cognitive development. Recently, studies have shown that one of the means of making these essential nutrients available for the growing child during the first six months of life is through exclusive breastfeeding practices \[[@B10]-[@B12]\]. Exclusive breastfeeding is when an infant receives no other food or drink, or even water, besides breast milk (whether expressed or through breastfeeding) for the first six months of life \[[@B12]\]. The quantity of nutrients present in the volume of milk produced by healthy lactating mothers has been found to be adequate in meeting the baby\'s nutrient and energy requirement up to the age of six months \[[@B12],[@B13]\].

Breastfeeding is an unequalled way of providing ideal food for the health growth and cognitive development of infants \[[@B14]-[@B16]\]; and it offers many advantages for children that cannot be duplicated by any other form of feeding. The benefits of breastfeeding begin from the first moments after childbirth and last for many years after breastfeeding ends. Extensive researches, especially in recent years, have reported on various advantages of breastfeeding practices to infants, mothers, families, and society \[[@B17]-[@B22]\]. These include health, nutritional, immunologic, developmental, psychological, social, economic, and environmental benefits. Studies have shown that breastfeeding provides ideal nutrition despite any social or economic disadvantages that may exist for the child; and that breastfed children are healthier, have fewer symptoms and shorter illnesses when they do get sick and well developed brain compared with formula-fed children \[[@B23]-[@B30]\]. For the mothers, it is evident that breastfeeding hasten recovery from pregnancy and childbirth episode; and it also provides lifelong health advantages, such as prevention of breast cancer, returning to pre-pregnancy weight \[[@B20],[@B31]\].

The objectives of the study were to assess the breastfeeding knowledge, practices and influence of breastfeeding practices on the nutritional status of nursing mothers from low-income families.

Subjects and Methods
====================

Study location and design
-------------------------

The study was conducted in Ekiti State of Nigeria. The state is one of the states in South Western Nigeria and the people in the state are predominantly Yoruba ethnic group. The main occupations of the people in the state are farming, in which more than 80% are involved. While the remaining people involved in different occupations like agro-allied business, petty trading, civil servant or vocational job (barbing, carpentry, vulcanize and automobile mechanics).

A cross-sectional study was conducted among nursing mother-child pair that attended postnatal clinic of the state specialist hospitals and maternity centers. Two of the six specialist hospital and three of the nine maternity centers were purposively selected because of their health facilities and health personnel. The sample size was calculated as described by Gahlinger and Abramson \[[@B32]\]. The estimated sample size was 200 mother-child pairs; and the subjects were randomly selected among the nursing mother-child pairs that attended postnatal clinic sections of the hospitals and maternity centers on every Monday and Thursday respectively.

Subjects\' selection
--------------------

The mother-child pairs, whose child age was within 0 - 12 months, were selected for the study. This age range was considered base on the information gathered during the preminary survey of the study that most of the mothers stopped child breastfeeding at aged 12 months.

Data collection
---------------

Data were collected by trained health researchers using structured questionnaires designed in English and Yoruba languages for easier communication. The questionnaire was designed to collect information on the following:

### Demographic characteristics

This involved collection of personal data of the subject (mother and child), such as age, sex and religion.

### Socio-economic parameters

The socio-economic status of the subjects was determined by considering items such as highest educational attainment (primary school, secondary school, tertiary institution, higher degree and no formal educational background), occupation (pensioners, farming, civil servants, vocational jobs, petty trading and no job) and daily/weekly/monthly income, was categorized into ≤ 7,500, 7,500 - 15,000, 15,000 - 25,000, 25,000 - 30,000 and ≥ 30,000 Naira.

### Dietary history and 24-hour dietary recall method

Information on eating frequency before and during breastfeeding practices and the type of food consumed were obtained through questionnaire. This was further buttressed by a 24-hours dietary recall method. The quantity of food intakes by nursing mothers were estimated using household measurements. This method had been validated by several investigators \[[@B33]-[@B35]\]. The recipe of food intakes by the subjects were collected, prepared and 100 g of the food samples were analyzed for moisture, fat, protein (N × 6.25), crude fiber, ash and carbohydrate (estimated by difference) using AOAC \[[@B36]\] methods. The gross energy of the dried food sample was determined against thermocouple grade benzoic acid using a Gallenkamp ballistic bomb calorimeter (London, UK; model CBB -330-0104L). The sodium and potassium contents were determined by flame photometry. Other minerals (calcium, magnesium and zinc) were determined after wet digestion with a mixture of nitric, sulphuric and hydrochloric acid using Atomic Absorption Spectrophotometer (AAS Model SP9). The energy and nutrient intakes of the subjects were estimated using the results obtained from proximate and mineral analyses and the quantity measured through 24-hour dietary recall method.

### Breastfeeding frequency and nutritional knowledge of breastfeeding practices

The questionnaire consisted series of questions as related to the nutritional and health benefits of breastfeeding, such as, Do you breastfeed your child? Do you practices exclusive breastfeeding? How often do you breastfeed your child? What is your perception towards breastfeeding practices? Is breastfeeding only be enough for a child of aged 0-6 months? At what age do you think breast milk alone would no longer be enough to feed infant? Is breast milk nutritional composition better than infant formula? Do you aware that a breastfed child has immunity against diseases over non breastfed child? From your previous experience did your child prefer breast milk to infant formula on introduction?, and Based on your previous experience what did you do when your child preferred breast milk to weaning food? Each of the questions was allocated grade and the cumulative score of the respondents were used to determine their nutritional knowledge as related to breastfeeding benefits. This method had been validated by an investigator \[[@B37]\].

### Anthropometric measurements

Anthropometric measurements (heights and weights) of the mothers were measured using the standard techniques described by World Health Organization \[[@B38]\]. Training for standardization of the measurements, followed by field practice and testing was performed prior to data collection. All measurement was carried out in the morning between 9 am and 12 noon. The nursing mother, wearing light clothing, was weighed to the nearest 0.1 kg with a Seca digital scale (Germany). Height was measure to the nearest 0.1 cm with a portable stadiometer. The body mass index (BMI = weight / height (m)^2^) (kg/m^2^) was calculated. The BMI reference of WHO (2004) was used to classify the mothers as underweight, normal, overweight and obese.

Ethical approval / Informed consent
-----------------------------------

The study protocol was approved by the ethics committee of Federal University of Technology, Akure, Ondo Stae, Nigeria. The subjects were briefed on the details of the study. They were informed that their participation in the study was voluntary, the study would not cause them or their child any harm, and there was no penalty for those who declined.

Statistical analysis
--------------------

Data were analysed using SPSS for windows (Version 11.0 SPSS, Chicago, Illinois, USA). Discrete variables were expressed as mean (X) and standard error of mean (SEM). The demographic characteristics and BMI were expressed as the percentage of the population. Correlation analysis was calculated to determine the relationship between breastfeeding frequency of infant, eating frequency and BMI.

Results
=======

The demographic and socio-economic characteristics of the nursing mothers are presented in [Table 1](#T1){ref-type="table"}. The age distribution of the nursing mothers showed that 23.5% belonged to the age range of 15-24 years, 54% were within 25-34 years of age, 21% fell within 34-44 years of age and 1.5% was 45 years and above. The family size of the subjects showed that 19.0% had one child, 29.5% two children, 25.0% three children and 26.5% four children and above. The educational attainment of the subjects showed that 17.55 had primary school education, 24.5% secondary education, 53.5% tertiary education ranging from national certificate of education, ordinary diploma, higher national diploma and university graduates. 4.5% of the subjects did not have formal education. The occupation of the subjects were as follows: housewife (12%), farming (1.5%) and petty traders (31.5%); while the remaining subjects engaged in vocational jobs, like hair dressers, tailoring, etc., and 40.5% of the subjects were government employees, that is, civil servants. The average monthly income distributions of the subjects were as follows: 13% earned less five thousand Naira (\$ 38.49 USD), 31% earned between 6,000 and 10,000 Naira (\$ 46.15 - 76.92); while 43% earned 11,000 Naira (\$ 84.62) and above.

[Table 2](#T2){ref-type="table"} shows the dietary intake and frequency of eaten by the nursing mothers. The result showed that larger proportion of mothers (65%) ate starch based diets, 21% ate mixed diets (starch and protein-based foods) and 24% ate protein based food like moimoi, akara, and cooked beans within the last 24 hours of the study. Also, 52.5% of the nursing mothers agreed that they consumed fruits and vegetables regularly, 35.5% occasionally and 12% did not. The eaten frequencies of the nursing mothers before breastfeeding practices showed that large proportion of the subjects (80.5%) ate three times or less per day, while large proportion of the mothers (74.5%) ate more than three times during the breastfeeding period. The estimated energy and nutrient intakes and percentage of recommended daily allowances (RDA) met by the mothers is presented in [Fig. 1](#F1){ref-type="fig"}. The result showed that nursing mothers consumed adequate foods to meet up with the essential nutrients requirements like protein, carbohydrate, fat, zinc, magnesium, sodium and phosphorous requirements, while for the energy, fiber and micronutrients like vitamin C, calcium, potassium, copper and iron were low.

The response of nursing mothers to breastfeeding practices and health knowledge is presented in [Table 3](#T3){ref-type="table"}. The result showed that 91% of the mothers practiced exclusive breastfeeding for five months at least and 9% did not; and the breastfeeding patterns showed that 91% breastfed their babies on demand; while the remaining mothers rationed their babies with exception of a mother who did not breastfed at all due to her illness. Large proportion of the mothers (82%) had good perception towards breastfeeding practices and 17.5% agreed that breastfeeding practices are time demanding and very strenuous. The nutritional knowledge of the mothers towards breastfeeding showed that 84.5% agreed that breast milk alone is enough for infant at aged 0-6months, while 15% did not agreed. Also, 9% agreed that breast milk alone would not be enough for a babe of aged 0-3 months, 34% agreed on aged 4-6 months and 27.5% aged 7-12 months; while 29.5% were not sure of a particular age when breast milk alone would no longer be enough for the babe. For the nutritional composition of breast milk compared to commercial formula; 77.5% of the nursing mothers agreed that breast milk was better than commercial formula. Similarly, 98.5% agreed that human breast milk contains some substances that boost the immunity of infant, while the remaining subjects (1.5%) did not sure of this. Amongst the mothers that had weaned a child before or had started to wean their child, 64% agreed that their babe preferred breast milk to commercial formula upon introduction, 6.5% responded that their babies did not discriminate between breast milk and commercial formula. Also, upon rejection of introduced commercial formula 56.5% of the mothers forced feed their babies, while 14% did not take any further action to force feed.

The nutritional status of the nursing mothers is showed in [Table 4](#T4){ref-type="table"}. The results showed that 6% of nursing mothers were underweight, 67.5% were normal (well nourished) and 22.5% were overweight; while remaining subjects (4%) were obese. For the children 91.4% were normal (i.e., well nourished) and 8.6% mildly malnourished.

Statistically there were no relationship between breastfeeding frequency and body mass index (BMI) (r = 0.03057) and eaten frequency of the nursing mothers (r = 0.094903 (*P* = 0.5).

Discussion
==========

It was observed in this study that large proportion of the mothers fell within the age group of 25-34 years; this showed that the average reproductive age of Nigerian women was within this aged group. This observation had been similarly reported by Awoyinka et al. \[[@B39]\]. In this present study, it was observed that large proportion of mothers consumed varieties of foods like tuber, cereal, legumes, fruits and vegetables. However, it could also be deduced from the study that the main dietary intakes of the study population is starch-based with limited consumption of fruits and vegetables. The poor dietary intakes observed in this study could be attributed to the present economic crisis and the adjustments being undertaken in Nigeria \[[@B4],[@B5],[@B40]\]. In developing countries, several studies have reported that the real income of a household is indeed an important determinant of its access to food which, in turn, is a major determinant of child and maternal nutritional wellbeing \[[@B40]\] (Cornia, 1994); and that purchasing power of a family dictates the level of household food security and types of diets that are ultimately consumed by household members \[[@B8],[@B9]\].

The breastfeeding practices of mothers influenced their eating frequencies. The eaten frequency during breastfeeding practices was significantly higher (*P* \< 0.0001) when compared to eaten frequency before breastfeeding practices commenced. The increased in dietary intakes of mothers during breastfeeding could be attributed to the high demand of nutrients for the production of breast milk and other metabolic activities of the lactating mother. The body mass index (an index of present nutritional status) of respondents showed that large proportions of the subjects were either normal or obese. This may be attributed to eaten frequency of the subjects or as a result of weight gained during pregnancy periods.

The response of nursing mothers to the practices, nutritional and health knowledge of breastfeeding was quite encouraged. This observation could be attributed to the nutrition education concerning benefits of breastfeeding practices given to the mothers during their antenatal and postnatal clinic or it could also be attributed to the nature of the mothers\' occupation, that is, housewife, farming, petty trading and vocational jobs, which give more rooms for closeness of the mother and child. Al-Shoshan \[[@B41]\] reported that family income and mothers\' occupation and level of education were significantly associated with infant feeding practices, particularly breastfeeding. Mothers from better economic status had higher chance of not practice exclusive breastfeeding for the first 6 months of life compared to mothers from a poor family \[[@B42]\]. Similarly, working outside the home, particularly government employee, had higher chance of not breastfeeding exclusively or early weaning of their child before six months of age compared to housewives \[[@B42]\].

The nutritional knowledge of mothers towards breastfeeding practices was quite encouraged, because high proportions of the mothers agreed that breast milk alone was enough to meet nutritional requirements of infants before aged six months; and that human breast milk is better than any of the commercial weaning formula in terms of nutritional composition and health benefits. Similarly, Al-Shoshan \[[@B41]\] also reported that large proportion of Saudi women practiced exclusive breastfeeding and also had better knowledge of nutritional and health benefits that associated with infant breastfeeding practices. Scientifically, it has been proven that breast milk is a complete food, and that breast milk alone is sufficient to nourish a child for at least the first six months of life \[[@B14]-[@B16],[@B43],[@B44]\]. Also, quite a numbers of study have reported on various advantages of breastfeeding practices, like health, economic, environmental etc, to infants, mothers, families, and society \[[@B18]-[@B22],[@B45]\].

The body mass index of mother showed that large proportion of the respondents was normal. This could be deduced that exclusive breastfeeding practice has beneficial effect on the nutritional well-being; hence, it does not have any negative effect to the nutritional and health status of the nursing mothers apart from increasing their appetite and eating frequency. It has been proven that breastfeeding practices hasten recovery from pregnancy and childbirth episode; and it also provides lifelong health advantages, such as prevention of breast cancer, returning to pre-pregnancy weight \[[@B19],[@B20],[@B31]\]. Similarly, investigations showed that breastfeeding provides ideal nutrition to infants despite any social or economic disadvantages that may exist for the child; and that breastfed children are healthier, have fewer symptoms and shorter illnesses when they do get sick and well developed brain compared with formula-fed children \[[@B23]-[@B25],[@B27]-[@B30]\].

The relationships between frequency of breastfeeding practices and nutritional status of mothers were established in this study. It was observed that there were weak negative relationships between the frequency of breastfeeding and BMI (r = 0.0306, *P* \< 0.05) of the mothers. This further indicates that exclusive breastfeeding practices do not affect the health and nutritional wellbeing of nursing mothers \[[@B46]\].

In conclusion, the study showed that large proportion of mothers practiced exclusive breastfeeding with good knowledge of breastfeeding benefits to infants; and breastfeeding practices did not influence body mass index of nursing mothers. Hence, nursing mothers should endeavor to practice exclusive breastfeeding.

![**Estimated average energy and nutrient intakes of the nursing mothers.** Sources of RDA: National Academy of Sciences \[47-50\]](nrp-4-222-g001){#F1}
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Demographic characteristics and socio-economic parameters of mother-child
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^1)^Vocational jobs (eg., hair dressing, tailoring, etc)

^2)^160 Naira is equivalent to 1 US Dollar.
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Food intake and eating frequency of the nursing mothers
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^1)^X^2^ = 130.66; df = 3; *P* = 0.0001
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Response of subjects to practices, nutritional and health knowledge of breastfeeding questions
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Nutritional classification (BMI)
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Sources: WHO \[[@B38]\]
